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Evaluation of Reservoir Storage Effect Using Non-linear Reservoir Model
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Yoo, Chulsang / Jun, Chang Hyun

Abstract

This study expressed the reservoir’'s storage-discharge relation as a non-linear reservoir model and
theoretically quantified the reservoir storage effect. Among those non-linear functions like exponential
function, logarithmic function and power function considered, the exponential function of the storage-
discharge relation was found to be the most valid. The non-linear reservoir model proposed was applied
to the Chungju Dam and the Soyang River Dam, whose storage effects during flood were estimated to
be about 23 hours and 43 hours, respectively. This result indicates that the Choongju Dam, even though
its size and total storage volume are similar to those of the Soyang River Dam, does not achieve enough
storage effect as its basin size and the inflow amount are much larger.

Keywords : non-linear reservoir model, storage—discharge curve, storage coefficient
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Fig. 7. The Storage—-discharge Relation Curve of the Soyang River Dam and Its Non-linear Reservoir

Model Application

Table 1. Parameters of the Non-linear Reservoir Model Applied
Study Basin Parameters Considering the entire level Considering only the level over RWL
K 374372.2 450944.7
Chungju 3 0.00004214 0.00002909
Dam
Rr? 0.94 0.99
K 2140882933 2212231081
Soyang River 3 0.00000001364 0.00000001129
Dam
R? 0.97 0.99

Table 2. Estimates of the Storage Coefficient

Study Basin Parameters Considering the entire level Considering only the level over RWL
Chungiju Ok 15.78 13.12
Dam K (hour) 27.06 22,50
Dam K" (hour) 50.07 42.84
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